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57 ABSTRACT

A front liquid crystal display projector includes a housing
having an exhaust port and a projection opening, an optical
block, installed mn the housing, having a light source, a
reflection mirror, a light separator, an 1image display unit
using liquid crystal, an image combining unit, a projection
lens, and an exhaust fan installed between the light source
and the exhaust port. The reflection mirror changes the
direction of the light from the light source, and the projec-
tion lens and the light source are disposed parallel to each
other. The exhaust port and the projection opening are
provided at a first side of the housing. An 1mage formed by
the optical block 1s projected from the first side and from the
projection opening, and air 1n the housing 1s discharged from
the exhaust port and also from the first side. In addition, the
exhaust port prevents stray light from the light source, which
exits the exhaust port, from overlapping the 1image projected
from the projection opening.

10 Claims, 2 Drawing Sheets
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FRONT LIQUID CRYSTAL DISPLAY
PROJECTOR

FIELD OF THE INVENTION

The present invention relates to an 1mage display device,
and more particularly to a liquid crystal display projector.

BACKGROUND OF THE INVENTION

With the advancement of video display devices using
liquid crystal panels or the like, there has been a great deal
of development. Front liquid crystal display projectors have
been part of this development.

For example, Japanese Laid-open Patent 5-2215 discloses
a projection type liquid crystal display device for decreasing
the effects of light leaking from a light source lamp, exhaust
hot air from a cooling fan, and fan noise all directed towards
a viewer. In the projection type liquid crystal display dis-
closed 1in Japanese Laid-open Patent 5-2215, an exhaust port
1s formed at a position which 1s opposite the projection
direction side where the projection lens 1s situated. In such
a conventional constitution, however, there 1s a problem 1n
that the air heated by the light source lamp 1s discharged to
the viewer side through the exhaust port. Yet, attempts to
prevent light leaking from the light source lamp, hot air, and
noise all being directed to the viewer were not sufficient.

SUMMARY OF THE INVENTION

A front liquid crystal display projector 1n accordance with
an exemplary embodiment of the present invention com-
prises a housing having an exhaust port and a projection
opening, and an optical block having a light source and a
projection lens which are installed in the housing. The
exhaust port and projection opening are formed at a first side
of the housing, an 1mage formed by the optical block 1is
projected 1n the direction of the first side from the projection
opening, and the air 1n the housing 1s discharged from the
exhaust port and out the first side.

The optical block comprises (a) the light source, (b) a
color separator, (¢) an image display unit using liquid
crystal, (d) an image combining unit, and (e) the projection
lens. The light emitted from the light source sequentially
passes through the color separator, the 1mage display unit
using liquid crystal, the image combining unit, and projec-
tion lens, and a color 1mage 1s projected from the projection
lens.

More preferably, the front liquid crystal display projector
further comprises an exhaust fan 1nstalled at the middle side
or outer side of the housing, or near the exhaust port. The
exhaust fan has the function of discharging the air in the
housing by force from the exhaust port.

Preferably, the projection lens and light source are dis-
posed parallel to each other.

Preferably, the optical block comprises the light source,
reflection mirror, light separator, image display unit using
liquid crystal, image combining unit, and projection lens
The light emitted from the light source sequentially passes
through the reflection mirror, color separator, 1mage display
unit using liquid crystal device, image combining unit, and
projection lens, and a color 1mage 1s projected from the
projection lens.

In this constitution, light that leaks out of the light source
will not get into the eyes of the viewers. Moreover, hot air
does not reach the viewers. The noise of the exhaust fan
reaching the viewers 1s reduced. A compact and simple
optical block 1s obtained. Also, the problems associated with
excessive temperature 1n the set main body 1s addressed.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1(A) is a schematic diagram 1n a plane direction for
explaming a constitution of a front liquid crystal display
projector 1n accordance with an exemplary embodiment of
the present mvention.

FIG. 1(B) is a block diagram in a front direction of the
front liquid crystal display projector shown in FIG. 1(A).

FIG. 2 1s a schematic diagram for explaining the configu-
ration of a front liquid crystal display projector in accor-
dance with the exemplary embodiment of the present inven-
tion.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings, a front liquid crystal
display projector 1n accordance with an exemplary embodi-
ment of the present invention 1s described in detail below.

To explain the exemplary embodiment of the present

invention, schematic diagrams in the plane direction and
front direction are shown in FIG. 1(A) and FIG. 1(B). In

FIG. 1(A) and FIG. 1(B), an optical block 10 and an exhaust
fan 8 are installed in a housing 20. The optical block 10
comprises a light source 1 having a focusing mirror 11, a
reflection mirror 7, a color separator 2 for separating the
color from the light source 1 into red, green and blue, an
image display unit 3 for displaying an 1image having a liquid
crystal panel for red, a liquid crystal panel for green, and a
liquid crystal panel for blue, an 1mage combining unit 4 for
combining the red image, green 1mage, and blue 1mage, and
a projection lens 6 for projecting the combined 1mage. The
reflection mirror 7 1s mstalled between the light source 1 and
color separator 2. Such plural constituent elements are
disposed 1n a U shape form 1n the housing 20.

The light emitted from the light source 1 1s changed 1n
direction by the reflection mirror 7, and passes through the
color separator 2, image display unit 3, image combining
unit 4, and projection lens 6. The housing 20 includes an
exhaust port 9 and a projection opening 6a. The light source
1 has a lamp emitting a bright light. The back direction of the
light source 1 and the projection direction of the projection
lens 6 face the same direction. The projection lens 6 projects
an 1mage forward from the projection opening 6a. The light
source 1 and projection lens 6 are disposed closely to each
other. The exhaust fan 1s located at the back side of the light
source 1. The housing 20 has the exhaust port 9 formed near
the exhaust fan 8 1n order to discharge the air exhausted from
the exhaust fan 8. The exhaust port 9 has a sufficiently large
hole for enhancing the air exhaust efficiency. The projection
opening of the projection lens 6 and the exhaust port 9 are
disposed at the same side of the housing 20. That 1s, the
projection opening of the projection lens 6 and the exhaust
port 9 are provided at the first side of the housing 20. The
exhaust port 9 having a specified shape 1s formed so that the
direction of the air exhausted from the exhaust port 9 may
be 1n a range of about 15 degrees to 90 degrees relative to
the center line of an 1mage projected from the projection
lens.

The lamp in the light source 1 generates a great deal of
heat. Therefore, the inside of the set main body 30 may be
heated to high temperature. To prevent abnormally high
temperatures due to accumulation of heat, the exhaust fan 8
has the function of discharging hot air from the set main
body 30 to prevent excessive temperature 1n the set main
body 30. The high temperature generated 1n the light source
1 1s exhausted by force from the exhaust port 9 to outside of




3,993,008

3

the set main body 30 by the exhaust fan 8. The light released
from the light source 1 1s reflected and focused by the
focusing mirror 11, and 1s changed i1n direction by the
reflection mirror 7, and passes sequentially through the
image display unit 3 and 1mage combining unit 4, and 1s
magnified and projected on a screen 12 by the projection
lens 6. Thus, a color 1mage 1s displayed on the screen 12
(FIG. 2). In this constitution, part of the light of the light
source 1 1s released outside of the housing 20 as light which
leaks from the light source from the exhaust port 9.

In this embodiment, meanwhile, the exhaust fan 8 1s
disposed 1nside of the exhaust port 9, but 1t may also be
disposed outside of the exhaust port 9.

FIG. 2 1s a schematic diagram for explaining the configu-
ration of the front liquid crystal display projector shown 1n
FIG. 1(A) and FIG. 1(B). In FIG. 2, the projection screen 12
1s disposed facing the front side 35 of the set main body.
Usually, when the projection distance L 1s short, so as not to
disturb projection, viewers are positioned 1n a rear region
33 A facing the rear side 33 of the set main body and a lateral
region 32A1n the direction of a lateral side 32 of the set main
body. The 1mage light emitted from the projection opening,
6a of the projection lens 6 passes through the range of region
“Z” and 1s displayed on the projection screen 12. Leak light
from the light source 1, and hot exhaust air from the exhaust
fan 8 are emitted 1n the direction of arrow “X” from the front
side 35 of the set main body, and have effects in an area
designated as region “Y . In this case, the direction of arrow
“X” 1s preferred to be 1n a range of about 15 degrees to about
90 degrees relative to the front side 35 of the set main body.
By sectting such an angle range, the “region Z” of the
projected 1mage light 1s not overlapping with the region “Y”

of leak light.

In such constitution, the viewer 1s free from effects of leak
light and exhaust air. Moreover, the 1mage projected on the
screen 12 1s free from effects of leak light. Still further, a
larger exhaust port can be formed, so that the ability to
prevent temperature rise 1n the set main body 1s enhanced.

By contrast, usually, the set main body 1s placed and used
on a desk or floor. Theretfore, if the exhaust port 1s formed
in the bottom 34 of the set main body 20 (FIG. 1(B)), the
temperature 1n the set main body and on the desk or floor
clevates, which poses a problem 1n satety. When the exhaust
port 1s formed on the opposite side of the projection
direction, the viewer sulfers effects of leak light and exhaust
air. If the exhaust port 1s formed on the top of the set main
body, the viewer suffers effects of leak light and exhaust air.

In this constitution, leak light of the light source will not
oet 1nto the eyes of viewers. Hot air does not reach viewers.
The noise of the exhaust fan reaching the viewers 1s reduced.
A compact and simple optical block can be obtained. The
ability to prevent temperature rise 1n the set main body 1s
enhanced.

Although the invention has been 1llustrated and described
with regard to exemplary embodiments, the mnvention 1s not
intended to be limited to the details as 1illustrated and
described. Rather, various modifications may be made 1n the
details within the scope and range of equivalence of the
claims and without departing from the spirit of the invention.

We claim:

1. A front liquid crystal display projector comprising:

a housing having an exhaust port and a projection
opening, said exhaust port and said projection opening
at a front face of said housing,

an optical block having a light source and a projection
lens located 1n said housing, an image formed by said
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4

optical block 1s projected from said projection opening,
at said front face, said projected 1mage having a center
line as it 1s projected from said projection opening, and

light and air directing means for preventing light from
said light source emitted from said exhaust port from
overlapping said 1mage projected from said projection
opening, and for sidewardly discharging air in said
housing from said exhaust port 1n a range of about 15
degrees to 90 degrees from the center line of said
projected 1mage.

2. A front liquid crystal display projector according to
claim 1, wheremn said optical block comprises said light
source, a color separator, an 1mage display unit using liquid
crystal, an 1mage combining unit, and said projection lens,
wherein the light emitted from said light source sequentially
passes through said color separator, said 1image display unit
using liquid crystal, said image combining unit, said pro-
jection lens, and a color image 1s projected from said
projection lens.

3. A front liquid crystal display projector according to
claim 1, further comprising an exhaust fan located in said
housing, wherein said exhaust fan discharges air in said
housing by force from said exhaust port.

4. A front liquid crystal display projector according to
claim 1, further comprising an exhaust fan located between
said light source and said exhaust port, wherein said exhaust
fan 1s disposed at an opposite side of a running direction of
light of said light source, and said exhaust fan discharges air
in said housing by force from said exhaust port.

5. A front liquid crystal display projector according to
claim 1, further comprising an exhaust fan located at an
outside of said exhaust port of said housing, wherein said
cxhaust fan has a function of discharging the air in said
housing by force from said exhaust port.

6. A front liquid crystal display projector according to
claim 1, wherein said projection lens and said light source
are disposed parallel to each other.

7. A front liquid crystal display projector according to
claim 1, wherein said optical block has a reflection mirror
located between said light source and said projection lens,
and said reflection mirror changes the direction of light
emitted from said light source.

8. A front liquid crystal display projector comprising;:

(a) a housing having an exhaust port and a projection
opening,

(b) an optical block having a light source and a projection
lens, being located 1n said housing, and

(c) an exhaust fan located between said light source and
said exhaust port,

said projection lens and said light source are disposed
parallel to each other, said exhaust port and said pro-
jection opening are at a front face of said housing, an
image formed by said optical block 1s projected from
said front face and from said projection opening, said
projected 1mage having a center line as it 1s projected

from said projection opening, and

light and air directing means for preventing light from
said light source emitted from said exhaust port from
overlapping said 1mage projected from said projection
opening, and for sidewardly discharging air in said
housing from said exhaust port 1n a range of about 15
degrees to 90 degrees from the center line of said
projected 1mage.

9. A front liquid crystal display projector comprising;:

(a) a housing having an exhaust port and a projection
opening,
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(b) an optical block, located 1n said housing, having (1) a

light source, (2) a projection lens, and (3) a reflection
mirror disposed between said light source and said

projection lens,

(¢) an exhaust fan located between said light source and
said exhaust port, wherein said reflection mirror
changes the direction of light emitted from said light
source, said projection lens and said light source are
disposed parallel to each other, said exhaust port and
said projection opening are at a front face of said
housing, an 1mage formed by said optical block 1is
projected from said front face and from said projection
opening, said projected 1mage having a center line as 1t
1s projected from said projection opening, and air 1n
said housing 1s discharged sidewardly from said
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exhaust port mm a range of about 15 degrees to 90
degrees from the center line of said projected 1mage,
and
light directing means for preventing light from said light
source emitted from said exhaust port from overlapping,
said 1mage projected from said projection opening.
10. A front liquid crystal display projector 1in accordance
with claim 9, wherein said optical block comprises said light
source, said reflection mirror, a light separator, an 1mage
display unit using liquid crystal, an 1image combining unit,
and said projection lens, and the light emitted from said light
source sequentially passes through said reflection mirror,
said color separator, said 1mage display unit using liquid
crystal, said image combining unit, and said projection lens,
so that a color image 1s projected from said projection lens.
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